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Executive Summary 
This deliverable presents the second iteration of sustainability assessment, and has as objective to 
deepen the sustainable mobility indicators applied to the AVENUE demonstrator sites. This document 
is a continuation of the sustainability impact assessment, as presented in the D8.11 first iteration 
sustainability assessment. The sustainability assessment is part of AVENUE WP8, and aims to integrate 
and inter-relate the results of the social, environmental and economic impacts conducted on WP8 and 
to embed these results by applying the set of indicators for sustainability assessment of the automated 
minibuses (AM) within the AVENUE demonstrator sites.  
The study is structured in five main sections. Section 1 introduces the context of AVENUE project and 
the deployment of pilot-tests of automated minibuses, seen as a complementary mode of transport 
to be integrated into public transport. 
Section 2 contextualises the sustainability assessment, and places it into the context of the Sustainable 
Urban Mobility Plans (SUMP) and the broader WP8 framework. The section continues with an 
overview of the main results of the environmental, economic and social impact assessments.  
Section 3 is the core of this deliverable and presents the sustainable mobility indicators. The section 
provides a detailed overview of the method and the indicators, and presents a first analysis of the 
AVENUE pilot sites. The results show differences in sustainability between the pilot sites, and point 
towards possible, necessary improvements of the automated minibus service in the pilot sites. The 
section concludes with indicating differences between the current sustainability position, and the 
AVENUE goals and vision for the future.  
Section 4 provides an analysis of the impacts of the COVID-19 pandemic on urban mobility and AVENUE 
pilots in particular. It provides possible solutions to make the automated minibus service COVID-proof. 
An example hereof is the possibility to include an electronic query into the app during ordering the 
minibus, that will make sure that the bus is only used by persons that can either provide a negative 
test result or are vaccinated. 
The final section of this deliverable, section 5 provides a roadmap to the next, final sustainability 
deliverable and provides intermediate conclusions.  
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transportation system. The goal is to implement new mobility solutions that are beneficial for the city and 
complementary to public transport. For instance, the results of the social and economic assessments 
provide important insights to predict scenarios for automated vehicles and calculate direct and indirect 
costs. Even more, the Life Cycle Assessment (LCA) is a source of environmental data that could be used to 
calculate environmental externalities. In addition, the findings from the social, environmental and 
economic impact assessments are embedded in the indicators for sustainability assessment. To better 
understand the different connections, the AVENUE assessment framework is presented in Figure 2. 

The framework describes three major axes: first the data input, methods and analysis; second the social, 
economic, environment and sustainability assessments, and the connections with other Work Packages 
tasks.  

 

 
Figure 2. Framework for WP8 AVENUE sustainability assessment 

 

Chapter 2 of this deliverable contextualises the sustainability assessment and places it into the context of 
the Sustainable Urban Mobility Plans (SUMP). SUMPs are a cornerstone of European transport policy and 
are an important planning tool for municipalities and authorities in the EU. After an introduction of the 
SUMP concept and a critical review of the automated minibus service in the wider SUMP context, this 
section depicts the alignment of the AVENUE project and the SUMP concept. This alignment is constructed 
through a mutual embracement of new and alternative modes of transport and new concepts as Mobility 
as a Service (MaaS), integrated and shared mobility, multi and intermodal mobility. In a second major part 
of chapter 2, we contextualise this deliverable in the broader WP8 framework and will conclude with an 
overview of the main results of the environmental, economic and social impact assessments. 

The third chapter details the methodology and presents intermediary results of the set of indicators for 
sustainability assessment of the automated minibuses according to the pilot sites. The fourth chapter 
brings considerations about the impacts of the Covid-19 pandemic on mobility, and on the deployment of 
automated minibuses. The fifth chapter presents an outlook for further research on the sustainability 
assessment of future mobility systems. 
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Luxembourg 

Contern 
Fixed route with stops, on-
demand. 2.2 km  

Employees working at 
Campus Contern 

September 2018 - April 
2022 

 

Pfaffenthal 
Fixed route with stops, on-
demand 1.2 km  

Workers, tourists, 
residents, and visitors of 
Luxembourg city 

September 2018 - April 
2022 

 
 

3.2.1 Groupama Stadium (Lyon) 
Groupama Stadium, also known as Parc Olympique Lyonnais is a football stadium. The area is a high traffic 
district, and it attracts visitors going to the football games, people working in offices, medical centre, 
leisure centre, hotels, and restaurants. 

To access the Groupama Stadium by public transport, the area is served by the Tramway 3 line and a bus 
every 30 minutes to connect the area. The automated minibuses route is parallel to the bus line, and the 
service is complementary to the bus (Zuttre 2019). The automated minibuses route comprises crossroads 
and roundabout with the vehicle to infrastructure (V2I) intersections (Zuttre 2019). For the near future, it 
is envisaged on-demand and door-to-door services in Parc Olympique Lyonnais. 

 
Figure 4. Mobility Radar for Groupama Stadium 

In general, the environmental indicators such as low contribution to climate change and energy efficiency 
score low mainly due to the low passenger occupancy. This occurs in Groupama site as well as in other 
pilot sites. The user acceptance in Lyon scores medium, reflecting the willingness to use the automated 
minibuses (2,76) and the willingness to pay (2,59) for most of the respondents is equivalent to the public 
transport fee for the automated minibuses services. The technical performance is affected by the low 
speed (10km/h) and low occupancy. Other aspects are discussed in the next section, 3.3.  
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3.2.2 Pfaffenthal (Luxembourg) 
Pfaffenthal is a residential area located in a valley between the historical centre of Luxembourg City and 
Kirchberg, the business district of Luxembourg City. During the peak hours, work commuters move 
through Pfaffenthal, and along the day, local residents and a vast number of tourists (Reisch 2019). The 
automated minibuses route in Pfaffenthal connects the public elevator, which provides access to the city 
centre, a multi-modal station and the residential area (Reisch 2019). Figure 5 illustrates the mobility radar 
for Pfaffenthal. 
 

 
Figure 5. Mobility Radar for Pfaffenthal 

Among all the sites, Pfaffenthal scores the highest in technical performance, with 17km/h speed, 94% of 
km driven autonomously, and average occupancy of 3 passengers. The higher vehicle occupancy also 
reflects a better energy efficiency (in terms of kWh/passenger-kilometre). Additional aspects are 
commented on in section 3.3. 

3.2.3 Contern (Luxembourg) 
Contern is an industrial zone with different companies located around 10 km east of Luxembourg city. The 
traffic in Contern consists of industrial vehicles, as trucks and individual cars (Reisch 2019). A railway 
station and a bus are located on the border of the industrial zone of Contern; however, the area is not 
served by public transport. Thus, the companies employees use mainly private cars to commute to work 
and to move inside this area (Reisch 2019). The route of the automated minibuses connects the public 
transport to the industrial zone. Figure 6 shows the mobility radar for Contern. 
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transportation systems (ITS) will be further discussed on WP9, as they will influence the integration of 
the AM on the mobility system and their compatibility with the intelligent transport system. 

5.3 Conclusions 
The sustainability impact assessment builds upon a comprehensive approach, embedding the social, 
environmental and economic inputs from WP8, as well as aspects from technical performance and 
mobility system integration. 
The applied set of indicators assess the current performance and impacts of the automated minibuses, 
which allows a comparison among the different sites and tracking over time the progress towards goals 
to achieve more sustainable mobility. The next steps include more data collection on the pilot sites and 
the measurement of other indicators according to data availability. The WP9 best and worst case scenarios 
will be integrated as well. 
It is worth noting that the small scale of deployment, the newness of the technology and Covid-19 
pandemic restrictions posed some limitations to the automated minibuses performance. Hence, the 
current performance of the automated minibuses does not fulfil all the premises for sustainable mobility. 
However, the automated minibuses prove to be feasible as new alternative mobility and with the potential 
to support cities to achieve sustainable mobility under certain conditions (e.g. vehicle usability and 
occupancy, policies and strategies for implementation, as open data and open API for interoperability, 
intermodality and overall connected mobility and mobility efficiency). In this regard, the final deliverable 
on sustainability assessment aims to provide recommendations to strengthen a more environmentally 
friendly deployment of the automated minibuses and more substantial alignment considering SUMP 
principles and guidelines. 
The perspectives are that the automated minibuses could be integrated into urban mobility to improve 
the transport network, cover mobility gaps, and foster intermodality by substituting motorised vehicles, 
offering on-demand and door-to-door services. Indeed, the automated minibuses could support the MaaS 
approach, electrification, shared mobility, and accordingly to the recommendations in our study. The 
suggested methodology can help to take better decision of the stakeholders (WP2), take advantage of AM 
integrated in a Maas or an ITS and  foster the acceptance, the sustainable agenda of cities, SUMP and last 
but not least the EU sustainable and smart mobility strategy.. 
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Appendix B  
User survey for Norhavn (Copenhagen) 
Question about the satisfaction woth the last ride 
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Appendix D 

 
Source: Eurostat (2020) 
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